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(37) ABSTRACT

An information processing apparatus includes a first manage-
ment unit configured to manage 1dentification information of
a plurality of image forming apparatuses as management
targets and an order of processing on the image forming
apparatuses while associating the identification information
with the order, a request unit configured to request, according

to the order, device information from an 1image forming appa-
ratus having identification mnformation corresponding to the
order, a removing unit configured to remove, 1f a power state
of the image forming apparatus 1s a power saving state when
the request unit requests the device information from the
image forming apparatus, the identification information of
the 1image forming apparatus from a management target by
the first management unit, and a second management unit
configured to manage the removed 1dentification information
together with timing information for specifying timing for
returning the removed 1dentification information as the man-
agement target by the first management unit.
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L|_|_|' 102

3
B

s

Irfrfi

—
O
O
Sl
- N
O



US 9,001,343 B2
Page 2

(56)

References Cited

U.S. PATENT DOCUMENTS

2010/0262691 Al*
2012/0013948 Al*

10/2010 Shouno .....oovvvvivviiviininnn,

1/2012 Morooka

ttttttttttttttttttttt

709/224
358/1.15

2012/0236359 Al

2012/0274964 Al
2013/0272723 Al

| * 11720

¥ 10/20]

* cited by examiner

¥ 9/201

3 Imazeki et al.

............... 358/1.15
............... 358/1.13

................... 399/8



U.S. Patent Apr. 7, 2015 Sheet 1 of 15 US 9,001,343 B2

104

103




U.S. Patent Apr. 7, 2015 Sheet 2 of 15 US 9,001,343 B2

FIG.2

101

MANAGEMENT APPARATUS
201

COMMUNICATION
I/F UNIT

204

STORAGE

—203

CPU OUTPUT I/F UNIT




U.S. Patent

Apr. 7, 2015 Sheet 3 of 15

FIG.3

101

MANAGEMENT APPARATUS
301

DEVICE LIST
ACQUISITION

POWER STATE

UNIT INQUIRY UNIT

TASK

WAKE-UP
NOTIFICATION
UNIT

MANAGEMENT
UNIT

—303

TASK ACQUISITION
STORAGE UNIT UNIT

POWER STATE TIMING

MANAGEMENT
UNIT INQUIRY UNIT

US 9,001,343 B2



U.S. Patent Apr. 7, 2015 Sheet 4 of 15 US 9,001,343 B2

FIG.4

QUEUE STORAGE

S401

EXECUTE INITIALIZATION

S402

IS DEVICE LIST -
ACQUISITION TIMING
REACHED? '

YES |«
ACQUIRE DEVICE LIST

HAS DEVICE LIST
BEEN ACQUIRED?

NO

S405

YES
STORE DEVICE LIST

5406

IS JOB LOG
ACQUISITION TIMING
REACHED?

NO

YES | 8407

GENERATE TASK
FOR EACH DEVICE

| S408

STORE TASK IN QUEUE



U.S. Patent Apr. 7, 2015 Sheet 5 of 15 US 9,001,343 B2

TASK

DEVICE
IDENTIFICATION PROCESSING

INFORMATION CONTENT




U.S. Patent Apr. 7, 2015 Sheet 6 of 15 US 9,001,343 B2

FIG.6

LOG ACQUISITION
-l

S601

1S
- TASK STORED
IN QUEUE?

NO

YESy ,—S602

ACQUIRE TASK
FROM QUEUE

S603

IS WAKE-UP NO

FLAG ON?

S605

MAKE INQUIRY
YES S604 TO POWER

- « 9606

1S

POWER OF NO

_ IMAGE FORMING
<APPARATUS

ON?

S610

IS

YES _POWEROFS |
S _ABPARATUS >
ACQUIRE JOB LOG '_ TATE? i
5608 VES

HAS

~"JOB LOG BEEN ™, NO

' SEND WAKE-UP
YES S609 NOTIFICATION

E
STORE ACQUIRED S612
INFORMATION TURN ON WAKE-UP FLAG

S613

STORE TASK AND
TIMING INFORMATION
IN TIMED TASK STORE




U.S. Patent

Apr. 7, 2015

Sheet 7 of 15

FIG.7

WAKE-UP NOTIFICATION
MANAGEMENT STORE

DEVICE
IDENTIFICATION
INFORMATION

DEVICE
IDENTIFICATION
INFORMATION

DEVICE

IDENTIFICATION
INFORMATION

DEVICE
IDENTIFICATION
INFORMATION

WAKE-UP
NOTIFICATION
FLAG ON

WAKE-UP
NOTIFICATION
FLAG OFF

WAKE-UP
NOTIFICATION
FLAG ON

WAKE-UP
NOTIFICATION
FLAG ON

US 9,001,343 B2



U.S. Patent Apr. 7, 2015 Sheet 8 of 15 US 9,001,343 B2

FIG.8

POWER STATE STORE

DEVICE
IDENTIFICATION
INFORMATION

POWER STATE

DEVICE
IDENTIFICATION
INFORMATION

POWER STATE

DEVICE

IDENTIFICATION
INFORMATION

POWER STATE

DEVICE
IDENTIFICATION
INFORMATION

POWER STATE




U.S. Patent Apr. 7, 2015 Sheet 9 of 15 US 9,001,343 B2

FIG.9

TIMED TASK STORE

TIMING OF STORING

TASK IN QUEUE TASK

TIMING OF STORING

TASK IN QUEUE TASK

TIMING OF ST TAGK

TASK IN QU

TIMING OF STORING

TASK IN QUEUE TASK




U.S. Patent Apr. 7, 2015 Sheet 10 of 15 US 9,001,343 B2
LOG ACQUISITION
-l
Phoe-1-eullf
51001
IS TASK STORED ~—~.NO
IN QUEUE?
YES 51002
ACQUIRE TASK
FROM QUEUE
S1003
1S WAKE-UP ~~_NO S1005
FLAG ON? _
MAKE INQUIRY
YES | S1004 TO POWER
STATE STORE
TURN OFF
51006
1S -
- GRMING APPARATUS 0
ON? ~ X 81010
IS POWER
OF IMAGE FORMING ~~_ NO
- APPARATUS IN SLEEP -
STATE?
YES 81011
SEND WAKE-UP NOTIFICATION
S1012
MAKE INQUIRY TO QUEUE
STORAGE TIMING STORE
-~ S1007 S1013
el LgG NEE[I)) % SBE%SI%RED YES
7 1006 IN Té%gys}( 51015
NO - TURN ON
it
NO | S1014 37076
YE _
SToREAcauReD | e
SPECIFIED TIME | | TIMED TASK STORE




U.S. Patent Apr. 7, 2015 Sheet 11 of 15 US 9,001,343 B2

FIG.11

QUEUE STORAGE TIMING STORE

DEVICE WHETHER TASK NEEDS

IDENTIFICATION TO BE STORED IN TIME

INFORMATION TIMED TASK STORE

10 sec



U.S. Patent Apr. 7, 2015 Sheet 12 of 15 US 9,001,343 B2

START

IS TASK TIMED
TO BE STORED IN QUEUE
STORED IN TIMED TASK

- STORE?

YES

S1202

ACQUIRE TASK FROM
TIMED TASK STORE

S1203

STORE TASK IN QUEUE



U.S. Patent Apr. 7, 2015 Sheet 13 of 15 US 9,001,343 B2

FIG.13

IS TASK TIMED
TO BE STORED IN QUEUE
STORED IN TIMED TASK

- STORE?

YES

S1302

ACQUIRE TASK FROM
TIMED TASK STORE

S1303

STORE TASK AT
THE TOP OF QUEUE



U.S. Patent Apr. 7, 2015 Sheet 14 of 15 US 9,001,343 B2

FIG.14

START

IS TASK TIMED
TO BE STORED IN QUEUE
STORED IN TIMED TASK

- STORE?

YES

S1402

ACQUIRE TASK FROM
TIMED TASK STORE

S1403

STORE TASK IN
PRIORITY QUEUE



U.S. Patent Apr. 7, 2015 Sheet 15 of 15 US 9,001,343 B2

" LOG ACQUISITION
. S1501
IS
TASK STORED NO S1503
IN PRIORITY _
S ey TR 1
YES S1502 '
ACQUIRE TASK FROM YES S1504
PRIORITY QUEUE ACQUIRE TASK FROM QUEUE
ot}
51505
IS WAKE-UP NO
FLAG ON? S1507

MAKE INQUIRY
YES S1506 TO POWER

WATIyERlI\JIPIEEAG STATE STORE
: A S1508

1S
" POWER OF NO
IMAGE FORMING

APPARATUS
ON?

S1512

IS

YES AnEIERRhN o
som 06 | rgls” >
ACQUIRE JOB LOG STATE? .~

S1510 VES

HAS =
~"JOB LOG BEEN ~\,NO
< ACQUIRED? 51513
SEND WAKE-UP
YESY —S15711 NOTIFICATION

E
STORE ACQUIRED _ —S1514
INFORMATION TURN ON WAKE-UP FLAG

S1515

STORE TASK AND
TIMING INFORMATION
IN TIMED TASK STORE




US 9,001,343 B2

1

INFORMATION PROCESSING APPARATUS
AND METHOD THEREFOR

BACKGROUND

1. Field of the Disclosure

Aspects of the present invention generally relate to a tech-
nique for managing an 1image forming apparatus.

2. Description of the Related Art

Conventionally, a management apparatus for acquiring and
managing operational information of an 1image forming appa-
ratus such as a printer or a copying machine has been known.
It 1s known that the image forming apparatus 1s provided with
a Tunction for storing a print job of a user as a log, and a
function for notitying the user of a power state. Further, due to
an increased need for power saving, it is also known that the 1°
image forming apparatus 1s provided with a function for
entering a power saving state (a sleep state) when the image
forming apparatus 1s not used for a certain period of time.

In addition, the number of the 1mage forming apparatuses
that can be managed by a single management apparatusis also 20
requested to be increased.

While the number of the image forming apparatuses that
can be managed by a single management apparatus 1is
requested to be increased, improvement in processing eifi-
ciency of the image forming apparatus 1s one ot the important 5
1SSUes.

However, with the technique discussed in Japanese Patent
Application Laid-Open No. 2008-171323, when information
such as a counter or a job log 1s acquired from the image
forming apparatus being 1n a sleep state, processing thereof
needs to be held until the 1mage forming apparatus shifts to a
normal state from the sleep state, and thus it 1s problematic in
that processing eiliciency cannot be improved.

10

30

SUMMARY
35

According to an aspect of the present invention, an infor-
mation processing apparatus comprises a memory and a pro-
cessor 1n communication with the memory, the processor
configured to control a first management unit configured to
manage 1dentification information of a plurality of 1mage 40
forming apparatuses as management targets and an order of
processing on the plurality of image forming apparatuses
while associating the identification information with the
order, a request unit configured to request, according to the
order managed by the first management unmit, device informa- 45
tion from an 1image forming apparatus having identification
information corresponding to the order, a removing unit con-
figured to remove, 1n a case where a power state of the image
forming apparatus 1s a power saving state when the request
unit requests the device information from the image forming 30
apparatus, the identification mnformation of the image form-
ing apparatus from a management target by the first manage-
ment unit so as to prevent the request unit from requesting the
device mformation, and a second management unit config-
ured to manage the removed identification information of the 35
image forming apparatus together with timing information
for specilying timing for returning the removed 1dentification

information as the management target by the first manage-
ment unit.

Further features of the present disclosure will become 60
apparent from the following description of exemplary
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

63
FIG. 1 1s a diagram 1illustrating an example of a system
configuration according to a first exemplary embodiment.

2

FIG. 2 1s a diagram 1illustrating an example of a hardware
configuration of a management apparatus.

FIG. 3 1s a diagram 1illustrating an example of a software
configuration of the management apparatus.

FIG. 4 1s a flowchart illustrating an example of processing,
of the management apparatus according to the first exemplary
embodiment.

FIG. S1s a diagram 1llustrating an example of a task accord-
ing to the first exemplary embodiment.

FIG. 6 1s a flowchart illustrating an example of processing,
of the management apparatus according to the first exemplary
embodiment.

FIG. 7 1s a diagram 1llustrating an example of a wake-up
notification management store according to the first exem-
plary embodiment.

FIG. 8 1s a diagram 1llustrating an example of a power state
store according to the first exemplary embodiment.

FIG. 9 1s a diagram illustrating an example of a timed task
store according to the first exemplary embodiment.

FIG. 10 1s a flowchart 1llustrating an example of processing,
of the management apparatus according to the first exemplary
embodiment.

FIG. 11 1s a diagram 1llustrating an example of a queue

storage timing store according to the first exemplary embodi-
ment.

FI1G. 12 1s a flowchart illustrating an example of processing
of the management apparatus according to the first exemplary
embodiment.

FI1G. 13 1s a flowchart illustrating an example of processing,
of the management apparatus according to the second exem-
plary embodiment.

FIG. 14 1s a flowchart illustrating an example of processing,
of the management apparatus according to a third exemplary
embodiment.

FIG. 15 1s a flowchart 1llustrating an example of processing,
of the management apparatus according to the third exem-
plary embodiment.

DESCRIPTION OF THE EMBODIMENTS

Various exemplary embodiments, features, and aspects of
the invention will be described 1n detail below with reference
to the drawings.

FIG. 1 1s a diagram 1llustrating an example of a system
configuration according to the present exemplary embodi-
ment.

The system according to the present exemplary embodi-
ment mcludes an 1image forming apparatus 100 such as a
printer or a copying machine, a management apparatus 101
for managing an operational state of the image forming appa-
ratus 100, and a central management apparatus 102 which
includes a server function for managing the information sent
from the management apparatus 101.

FIG. 1 1llustrates a state in which a plurality of the 1mage
forming apparatuses 100 and the management apparatus 101
are connected via a local area network (LAN) 103. Further,
FIG. 1 1llustrates a state in which the management apparatus
101 and the central management apparatus 102 are connected
via an Internet 104. However, the system may be configured
in such a manner that the management apparatus 101 1s dis-
posed on an external network via the Internet 104, so that the
image forming apparatus 100 and the management apparatus
101 are connected via the Internet 104. Furthermore, the
management apparatus 101 and the central management
apparatus 102 may be configured to be connected on an
intranet via the LAN 103. In addition, the central manage-
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ment apparatus 102 may be configured to be connected to a
plurality of the management apparatuses 101.

FI1G. 2 1s a diagram 1illustrating an example of a hardware
configuration of the management apparatus 101. The man-
agement apparatus 101 1s an example of the immformation
processing apparatus.

The management apparatus 101 includes a communication
interface (I/F) unit 201, a storage device 202, a central pro-
cessing unit (CPU) 203, a memory 204, and an output inter-
tace (I'F) unat 205.

The CPU 203 executes processing based on a program
stored 1n the storage device 202, so as to realize functions of
the management apparatus 101 (functions of software) and
processing according to flowcharts, each of which will be
described below.

The communication I/'F 201 serves as a network interface
connected to the LAN 103. The commumcation I/'F umt 201
sends various requests to the image forming apparatus 100,
and acquires operational information of the image forming
apparatus 100.

An operating system (OS), a program for acquiring and
managing log imnformation of the management-target image
forming apparatus 100 (heremnafter, simply referred to as
“1mage forming apparatus 100”), and data such as a power
state of the 1image forming apparatus 100 are stored in the
storage device 202.

The CPU 203 loads the program into the memory 204 from
the storage device 202 and executes the program to perform
various kinds of control processing.

The output I'F unit 205 1s connected to an output device
such as a display unit and outputs an execution result of the
program to the output device.

In the software configuration of the management apparatus
101, FIG. 3 1llustrates an example of a soitware configuration
ol a portion particularly relating to the present system.

A device list acquisition unit 301 acquires a device list, on
which a list of information of the image forming apparatus
100 1s described, from the central management apparatus 102
via the communication I/F unit 201, and stores the device list
in the storage device 202. The list of information 1ncludes a
model name and model information of the image forming
apparatus 100.

Based on the device list stored 1n the storage device 202, a
task management unit 302 individually generates, for each of
the 1mage forming apparatuses 100, a task 1n which 1dentifi-
cation information (including a model name and model infor-
mation) for identifying the image forming apparatus 100 and
a processing content are described.

A task storage unit 303 stores the task individually gener-
ated by the task management unit 302 for each image forming
apparatus 100 1n a queue within the storage device 202. The
task storage unit 303 associates information about the timing,
of storing the task in the queue (heremaftter, simply referred to
as “timing’) with the task, and stores the timing with the task
in a timed task store within the storage device 202. When the
specified timing 1s reached, the task storage unit 303 stores
the task i1n the queue. Further, the task storage unit 303
acquires the task stored in the queue. The task storage unit 303
associates the task with the processing order (number) of the
task and stores the task with the order 1n the queue, so as to

acquire the task from the earlier order (smaller number). The
timed task store will be described below with reference to
FIG. 9.

The power state management unit 304 associates a power
state notification received from the image forming apparatus
100 with the identification information of the image forming
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apparatus 100, stores the notification with the information 1n
a power state store within the storage device 202, and man-
ages the power state.

A power state inquiry unit 305 acquires the power state
notification of the image forming apparatus 100 managed by
the storage device 202 to determine the power state thereof.

In a case where the 1mage forming apparatus 100 1s 1n a
sleep state when the power state notification of the 1image
forming apparatus 100 1s acquired by the power state inquiry
unmit 305, a wake-up notification umt 306 sends a wake-up
notification to the image forming apparatus 100.

An acquisition unit 307 analyzes the task acquired by the
task storage unit 303, acquires the device information (here-
iafter, simply referred to as “information™) including log
information and a counter value held by the 1image forming
apparatus 100, and stores the acquired information in the
storage device 202. In the present exemplary embodiment,
the acquisition unit 307 acquires a job log, as an example.
However, instead of acquiring the job log, the acquisition unit
307 may acquire counter information or other information.
Further, the function of the acquisition unit 307 may be real-
1zed by causing the CPU 203 to execute a plurality of threads
simultaneously. By executing a plurality of threads simulta-
neously, the CPU 203 can perform processing of analyzing
the task and acquiring the job log from the image forming
apparatus 100 1n parallel for the number of threads, so as to
realize eflicient processing. However, an upper limit 1s pro-
vided on the number of threads because the number of threads
depends on specifications of the management apparatus 101.
Specifically, the CPU 203 determines the upper limit of the
number of threads according to the capacity of the memory
204 for loading and executing the program. The specific
processing will be described below with reference to FIG. 6,
FIG. 10, and FIG. 15.

A timing mquiry unit 308 makes an mquiry to a queue
storage timing store stored in the storage device 202. The
queue storage timing store will be described below 1n detail
with reference to FIG. 11.

With reference to the tlowchart illustrated in FI1G. 4, Job log
acquisition processing executed by the CPU 203 of the man-
agement apparatus 101 according to the present exemplary
embodiment will be described.

FIG. 4 15 a flowchart illustrating an example of processing
in which the CPU 203 of the management apparatus 101
according to the present exemplary embodiment stores the
task 1n the queue.

In step S401, the CPU 203 executes 1nitialization process-
Ing necessary to operate various programs, and the processing
proceeds to step S402. This mitialization processing includes
initialization of communication processing between the man-
agement apparatus 101 and the image forming apparatus 100,
initialization of system setting, and initialization of a variable.

In step S402, the CPU 203 determines whether the central
management apparatus 102 reaches device list acquisition
timing. If the central management apparatus 102 reaches the
device list acquisition timing (YES 1n step S402), the pro-
cessing proceeds to step S403.

In step S403, the CPU 203 accesses the central manage-
ment apparatus 102 via the communication I'F unit 201 to
acquire a device list as a management target. Then, the pro-
cessing proceeds to step S404.

On the other hand, 1n step S402, 11 the CPU 203 determines

that the central management apparatus 102 does not reach the
device list acquisition timing (NO 1n step S402), the process-
ing proceeds to step S406.
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In step S404, the CPU 203 determines whether the device
list has been acquired. If the CPU 203 determines that the
device list has been acquired (YES 1n step S404), the process-
ing proceeds to step S405.

In step S405, the CPU 203 stores the device list in the
storage device 202, and the processing proceeds to step S406.

On the other hand, in step S404, 11 the CPU 203 determines
that the device list has not been acquired (NO 1n step S404),
the processing proceeds to step S403.

In step S406, the CPU 203 determines whether the image
forming apparatus 100 reaches job log acquisition timing. If
the CPU 203 determines that the 1image forming apparatus
100 reaches the job log acquisition timing (YES 1n step
S5406), the processing proceeds to step S407. In step S407,
based on the device list stored 1n the storage device 202, the
CPU 203 generates a task 1n which the identification infor-
mation and the processing content of the image forming appa-
ratus 100 are described for each image forming apparatus
100. Then, the processing proceeds to step S408.

On the other hand, in step S406, 11 the CPU 203 determines
that the 1mage forming apparatus 100 does not reach the job
log acquisition timing (NO 1n step S406), the processing
proceeds to step S402.

In step S408, the CPU 203 stores the task generated 1n step
S407 1n the queue within the storage device 202, and the
processing proceeds to step S402. The above-described stor-
age processing 1s an example of a first management process-
ng.

The task will be described with reference to FIG. 5.

FIG. 5 1s a diagram 1llustrating an example of the task.

The task includes device i1dentification information and
processing content information.

The device identification information may include any
information such as an IP address, a device ID, or a device
model which can uniquely 1dentily the 1image forming appa-
ratus 100. The processing content includes information of
acquiring a job log or counter information.

Hereinafter, with reference to the tflowchart in FIG. 6, job
log acquisition processing executed by the CPU 203 of the
management apparatus 101 according to the present exem-
plary embodiment will be described.

FIG. 6 1s a flowchart 1llustrating an example of processing,
in which the CPU 203 of the management apparatus 101
according to the present exemplary embodiment acquires the
task from the queue to acquire the job log from the image
forming apparatus 100.

In step S601, the CPU 203 determines whether the task 1s
stored 1n the queue. If the CPU 203 determines that the task 1s
stored 1n the queue (YES 1n step S601), the processing pro-
ceeds to step S602.

On the other hand, in step S601, 11 the CPU 203 determines
that the task 1s not stored 1n the queue (NO 1n step S601), the
CPU 203 repeats the same processing.

In step S602, the CPU 203 acquires the task from the
queue, and the processing proceeds to step S603. In step
5603, the CPU 203 determines whether a wake-up notifica-
tion has been sent to the 1image forming apparatus 100 in
advance. If the CPU 203 determines that the wake-up notifi-
cation has been sent (YES in step S603), the processing
proceeds to step S604. In the present exemplary embodiment,
as an example of a method for determining whether the wake-
up notification has been sent by the CPU 203, a managing,
method using a flag 1s used. The flag according to the present
exemplary embodiment 1s binary variables such as “ON/
OFF” (1/0) expressed by the CPU 203. In the present exem-
plary embodiment, the flag 1s “ON" 1f the CPU 203 has sent
the wake-up notification, and the tlag 1s “OFF” i1 the CPU 203
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has not sent the wake-up notification. Further, the CPU 203
manages a wake-up notification state of the image forming,
apparatus 100 at a wake-up notification management store
within the storage device 202, which will be described below
with reference to FIG. 7. In other words, in step S603, the
CPU 203 determines whether a wake-up flag 1s ON.

The wake-up noftification management store will be
described with reference to FIG. 7.

FIG. 7 1s a diagram 1llustrating an example of the wake-up
notification management store.

The wake-up noftification management store includes
device 1dentification information and information about the
wake-up notification flag.

The device identification information may include any
information such as an IP address, a device ID, or a device
model, which can uniquely 1dentily the image forming appa-
ratus 100. Further, the information about the wake-up notifi-
cation flag may include any information that can inform

whether the wake-up notification has been sent.
In step S604, the CPU 203 turns “OFF” the wake-up noti-

fication flag of the image forming apparatus 100.

On the other hand, 1n step S603, 11 the CPU 203 determines
that the wake-up notification has not been sent, 1n other
words, 11 the CPU 203 determines that the wake-up tlag 1s not
“ON” (NO 1n step S603), the processing proceeds to step
S605.

In step S605, the CPU 203 makes an inquiry about the
power state of the image forming apparatus 100 to a power
state store within the storage device 202, which will be
described below with reference to FIG. 8, and the processing
proceeds to step S606.

The power state store will be described with reference to
FIG. 8.

FIG. 8 1s a diagram 1llustrating an example of the power
state store.

The power state store includes device identification infor-
mation and power state information.

The device identification information may include any
information such as an IP address, a device ID, or a device
model, which uniquely 1dentifies the 1mage forming appara-
tus 100. Further, the power state information 1s information
such as “sleep”, “power ON”, and “power OFF”.

In step S606, the CPU 203 determines whether the power
state of the 1mage forming apparatus 100 managed by the
power state store 1s “power ON”. If the CPU 203 determines
that the power state 1s “power ON” (YES 1n step S608), the
processing proceeds to step S607.

In step S607, the CPU 203 acquires a job log from the
image forming apparatus 100, and the processing proceeds to
step 5608.

In step S608, the CPU 203 determines whether the job log
has been acquired. If the CPU 203 determines that the job log
has been acquired (YES in step S608), the processing pro-
ceeds to step S609.

In step S609, the CPU 203 stores the job log acquired from
the 1image forming apparatus 100 1n the storage device 202,
and the processing proceeds to step S601.

In addition, the CPU 203 may execute the processing per-
formed 1n steps S607 through S609 in parallel by a plurality of
threads.

On the other hand, 1n step S608, 11 the CPU 203 determines
that the job log has not been acquired (NO 1n step S608), the
processing proceeds to step S601.

Further, in step S606, 11 the CPU 203 determines that the
power state 1s not “power ON”” (NO 1n step S606), the pro-

cessing proceeds to step S610.
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In step S610, the CPU 203 determines whether the power
state of the 1mage forming apparatus 100 managed by the
power state store 15 “sleep”. If the CPU 203 determines that
the power state 1s “sleep” (YES 1n step S610), the processing,
proceeds to step S611. On the other hand, 1n step S610, 11 the
CPU 203 determines that the power state 1s not “sleep” (NO
in step S610), the processing proceeds to step S601.

In step S611, the CPU 203 sends a wake-up notification to
the 1mage forming apparatus 100, and the processing pro-
ceeds to step S612.

In step S612, the CPU 203 turns “ON” the wake-up flag of
the 1image forming apparatus 100. Then, the processing pro-
ceeds to step S613.

In step S613, the CPU 203 stores information about the
task acquired from the queue 1n step S602 and information
about the timing of storing the task 1n the queue 1n a timed task
store within the storage device 202, which will be described
below with reference to FI1G. 9. Then, the processing proceeds
to step S601. The timing of storing (returning) the task in the
queue 15 the timing 1n which the time taken for the image
forming apparatus 100 to shift from the sleep state to the
normal state 1s taken into consideration, which enables the
CPU 203 to execute information acquisition processing when
the image forming apparatus 100 1s 1n the normal state. In the
present exemplary embodiment, the CPU 203 specifies pre-
determined timing. However, the timing 1s not limited
thereto. In addition, the above-described processing executed
by the CPU 203 of removing the task from the queue tempo-
rarily and storing the removed task in the timed task store 1s an
example of a second management processing.

The timed task store will be described with reference to
FIG. 9.

FI1G. 91s adiagramillustrating an example of the timed task
store.

The timed task store includes information about the timing,
of storing (returning) the task in the queue and information
about the task.

The information about the timing of storing the task in the
queue may include information about a specified date and
time, or information for the CPU 203 to count down and
manage a preset counter value (for example, the number of
seconds).

Further, 1n step S613 of the flowchart 1n FIG. 6, when the
information about the task and the information about the
timing of storing the task in the queue are stored 1n the timed
task store, the CPU 203 specifies predetermined timing. How-
ever, depending on the model of the image forming apparatus
100, 1n order to shift from the sleep state to the normal state,
one model needs a longer time whereas the other model needs
a shorter time. Furthermore, the time taken for the image
forming apparatus 100 to shift from the normal state to the
sleep state may vary depending on the model. Therefore, by
taking the above situation into consideration, the CPU 203
may control the specified timing depending on the model.
Further, as for the image forming apparatus 100 that quickly
shifts from the sleep state to the normal state, the CPU 203
may simply wait without storing the information about the
task and the information about the timing of storing the task in
the queue 1n the timed task store. For example, the informa-
tion 1n which “identification information™ for a plurality of
the 1mage forming apparatuses 100 1s associated with a
“recovery time” for each of the image forming apparatuses
100 to recover from the sleep state to the normal state 1s set1n
the memory 204. In addition, for example, information which
defines a “threshold value” to determine whether the recovery
time from the sleep state to the normal state 1s fast (for
example, a time less than one second) 1s stored 1n the memory
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204. When the management-target image forming apparatus
100 1s 1n a power saving state, the CPU 203 compares the
“recovery time” corresponding to the identification informa-
tion of the image forming apparatus 100 with the “threshold
value (less than 1 second)”, both of which are stored in the
memory 204. Further, when the “recovery time” 1s longer
than the “threshold value”, the CPU 203 stores the informa-
tion about the task and the information about the timing of
storing the task in the queue 1n the timed task store, while the
CPU 203 waits for a response from the image forming appa-
ratus 100 without storing the imnformation thereof when the
“recovery time” 1s shorter than the “threshold value”. In the
present exemplary embodiment, the “threshold value” is less
than one second. However, the “threshold value” 1s not lim-
ited thereto. In addition, a different “threshold value” may be
set for each model of the 1mage forming apparatus 100 1n the
memory 204.

The above-described processing will be described with
reference to FI1G. 10.

FIG. 10 1s a flowchart 1llustrating an example of processing,
in which the CPU 203 of the management apparatus 101
according to the present exemplary embodiment acquires the
task from the queue to acquire the job log from the 1image
forming apparatus 100.

The processing 1n steps S1001 through S1011 1n FIG. 10 1s
the same as the processing in steps S601 through S611 1n FIG.
6, and thus the description thereof will be omitted. In addi-
tion, 1n the same manner as the first exemplary embodiment,
the CPU 203 may execute the processing 1n steps S1007
through S1009 1n parallel by a plurality of threads.

In step S1012, the CPU 203 makes an inquiry to the queue
storage timing store within the storage device 202, which waill
be described below with reference to FIG. 11, about whether
to store the task 1n the queue. Then, the processing proceeds
to step 51013.

The queue storage timing store will be described with
reference to FIG. 11.

FIG. 11 1s a diagram 1llustrating an example of the queue
storage timing store.

The queue storage timing store includes device 1dentifica-
tion information, information about whether the task needs to
be stored 1n the timed task store, and time information.

The device identification information may include any
information such as an IP address, a device ID, or a device
model which can uniquely identily the image forming appa-
ratus 100. Further, the CPU 203 manages the information
about whether the task needs to be stored 1n the timed task
store by associating that information with the image forming,
apparatus 100. In addition, the CPU 203 performs manage-
ment by associating the image forming apparatus 100 corre-
sponding to the task that needs to be stored 1n the timed task
store, with a time from when the task 1s acquired from the
timed task store until the task 1s stored in the queue. Further-
more, the CPU 203 performs management by associating the
image forming apparatus 100 corresponding to the task that
does not need to be stored in the timed task store, with a
stand-by time.

In step S1013, based on a processing result 1n the step
51012, the CPU 203 determines whether the image forming
apparatus 100 1s a model corresponding to the task that needs
to be stored 1n the timed task store. If the CPU 203 determines
that the image forming apparatus 100 1s a model correspond-
ing to the task that does not need to be stored in the timed task
store (NO 1n step S1013), the processing proceeds to step

51014.
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In step S1014, the CPU 203 watts for the time specified by
the queue storage timing store. Then, the processing proceeds

to step S1007.

On the other hand, 1 step S1013, 11 the CPU 203 deter-
mines that the image forming apparatus 100 1s a model cor-
responding to the task that needs to be stored 1n the timed task
store (YES 1n step S1013), the processing proceeds to step

fication tlag of the image forming apparatus 100. Then, the
processing proceeds to step S1016.
In step S1016, the CPU 203 stores the time specified by the

queue storage timing store and the task 1n the timed task store,
and the processing proceeds to step S1001. In addition, the
above-described processing executed by the CPU 203 of
removing the task from the queue temporarily and storing the
removed task in the timed task store 1s an example of the
second management processing.

With reference to the flowchart illustrated in FIG. 12, timed
task processing executed by the CPU 203 of the management
apparatus 101 according to the present exemplary embodi-
ment will be described.

FI1G. 12 1s a flowchart 1llustrating an example of processing,
in which the CPU 203 of the management apparatus 101
according to the present exemplary embodiment acquires the
task stored in the timed task store and stores (returns) the task
in the queue.

In step S1201, the CPU 203 determines whether the task
timed to be stored 1n the queue 1s stored 1n the timed task store.
I1 the CPU 203 determines that the task timed to be stored 1n
the queue 1s stored therein (YES 1n step S1201), the process-
ing proceeds to step S1202.

In step S1202, the CPU 203 acquires the task from the
timed task store. Then, the processing proceeds to step S1203.

In step S1203, the CPU 203 stores the task acquired from
the timed task store 1n the queue, and the processing proceeds
to step S1201. At this time, the CPU 203 stores the task
acquired from the timed task store so as to cause the acquired
task to be placed at the end of the order of the tasks and the
processing order thereof stored 1n the queue.

On the other hand, 1 step S1201, 11 the CPU 203 deter-
mines that the task timed to be stored 1n the queue 1s not stored
in the timed task store (NO 1n step S1201), the CPU 203
executes the processing 1n step S1201 again.

As described above, when the CPU 203 acquires informa-
tion from the 1image forming apparatus 100 being in a “sleep”™
state, the CPU 203 can efficiently perform the processing by
climinating the stand-by time at which the image forming
apparatus 100 shifts from the sleep state to the normal state.

In the above-described first exemplary embodiment, when
the CPU 203 stores the task acquired from the timed task store
in the queue, the CPU 203 simply stores the task without
controlling the order thereol. However, the CPU 203 may
control the order of the task.

Hereinatter, the present exemplary embodiment will be
described with reference to FIG. 13.

FI1G. 13 1s a flowchart 1llustrating an example of processing,
in which the CPU 203 of the management apparatus 101
according to the present exemplary embodiment acquires the
task stored in the timed task store and stores the task in the
queue.

In step S1301, the CPU 203 determines whether the task
timed to be stored 1n the queue 1s stored 1n the timed task store.
If the CPU 203 determines that the task timed to be stored 1n
the queue 1s stored therein (YES 1n step S1301), the process-
ing proceeds to step S1302.
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In step S1302, the CPU 203 acquires the task from the
timed task store. Then, the processing proceeds to step S1303.

In step S1303, the CPU 203 stores the task acquired from
the timed task store 1n the top of the queue. Then, the pro-
cessing proceeds to step S1301. In other words, the CPU 203
stores the task acquired from the timed task store so as to
cause the acquired task to be placed at the beginning of order
of the tasks and the processing order thereof stored in the
queue.

On the other hand, 1n step S1301, 11 the CPU 203 deter-
mines that the task timed to be stored 1n the queue 1s not stored
in the timed task store (NO 1n step S1301), the CPU 203
executes the processing in step S1301 again.

Other flows of processing executed by the CPU 203 such as
the processing of storing the task in the queue, and the pro-
cessing of acquiring the information such as the job log from
the 1mage forming apparatus 100 based on the task acquired
from the queue are the same as the flows of processing 1n FI1G.
4 and FI1G. 6 described in the first exemplary embodiment.

As described above, when the CPU 203 stores the task
acquired from the timed task store 1n the queue, the CPU 203
controls the order of the task to store the acquired task 1n the
top of the queue. With this operation, the stand-by time 1n the
queue can be eliminated, and thus the processing can be
executed more efliciently.

In the above-described second exemplary embodiment, the
CPU 203 realizes the efficient processing by controlling the
order of the task 1n the queue. The same effect can be achieved
by providing a priority queue different from the queue
described 1n the first and the second exemplary embodiments.
The priority queue 1s a queue for managing the task so that the
processing 1s executed on the image forming apparatus 100 as
a processing target 1n a prioritized manner.

The present exemplary embodiment will be described with
reference to FI1G. 14 and FIG. 15.

FI1G. 14 1s a flowchart illustrating an example of processing,
in which the CPU 203 of the management apparatus 101
according to the present exemplary embodiment acquires the
task stored 1n the timed task store and stores the task in the
queue.

In step S1401, the CPU 203 determines whether the task
timed to be stored 1n the queue 1s stored 1n the timed task store.
If the CPU 203 determines that the task timed to be stored 1n
the queue 1s stored therein (YES 1n step S1401), the process-
ing proceeds to step S1402.

In step S1402, the CPU 203 acquires the task from the
timed task store. Then, the processing proceeds to step S1403.

In step S1403, the CPU 203 stores the task acquired from
the timed task store in the priority queue. Then, the processing,
proceeds to step S1401. The above-described processing for
storing the task in the priority queue 1s an example of priority
management processing.

On the other hand, 1n step S1401, 11 the CPU 203 deter-
mines that the task timed to be stored 1n the queue 1s not stored
in the timed task store (NO 1n step S1401), the CPU 203
executes the processing in step S1401 again.

With reference to the flowchart illustrated i FIG. 185, job
log acquisition processing executed by the CPU 203 of the
management apparatus 101 according to the present exem-
plary embodiment will be described.

The flowchart in FIG. 15 1llustrates an example of process-
ing in which the CPU 203 of the management apparatus 101
according to the present exemplary embodiment acquires the
task from the queue to acquire the job log from the image
forming apparatus 100.

In step S1501, the CPU 203 determines whether the task 1s
stored 1n the priority queue. If the CPU 203 determines that
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the task 1s stored in the priority queue (YES 1n step S1501),
the processing proceeds to step S1502.

In step S1502, the CPU 203 acquires the task stored in the
priority queue. Then, the processing proceeds to step S1505.

On the other hand, 1 step S1501, 11 the CPU 203 deter-
mines that the task 1s not stored 1n the priority queue (NO in
step S1501), the processing proceeds to step S1503.

In step S1503, the CPU 203 determines whether the task 1s
stored 1n the queue. If the CPU 203 determines that the task 1s
stored 1n the queue (YES 1n step S1503), the processing
proceeds to step S1504.

In step S1504, the CPU 203 acquires the task stored in the
queue. Then the processing proceeds to step S1505.

The processing 1n steps S1505 through S1515 executed by
the CPU 203 1s the same as the processing in steps S603
through S613, and thus the description thereof will be omuit-
ted. Furthermore, 1n the same manner as 1n the first and the
second exemplary embodiments, the CPU 203 may execute
the processing 1n steps S1509 through S1511 in parallel by a
plurality of threads.

As described above, instead of executing the control pro-
cessing with a single queue as described in the second exem-
plary embodiment, the CPU 203 may execute the control
processing with a plurality of queues to achieve the same
elfect as 1n the second exemplary embodiment to realize the
eificient processing.

According to the processing of the above-described exem-
plary embodiments, when information 1s acquired from the
image forming apparatus 100 being 1n the “sleep” state, the
stand-by time for shifting from the sleep state to the normal
state can be eliminated, so that eflicient processing with
respect to the image forming apparatus 100 can be realized.

Additional embodiments can also be realized by a com-
puter of a system or apparatus that reads out and executes
computer executable instructions recorded on a storage
medium (e.g., computer-readable storage medium) to per-
form the functions of one or more of the above-described
embodiment(s), and by a method performed by the computer
of the system or apparatus by, for example, reading out and
executing the computer executable instructions from the stor-
age medium to perform the functions of one or more of the
above-described embodiment(s). The computer may com-
prise one or more of a central processing unit (CPU), micro
processing unit (MPU), or other circuitry, and may include a
network of separate computers or separate computer proces-
sors. The computer executable mstructions may be provided
to the computer, for example, from a network or the storage
medium. The storage medium may include, for example, one
or more of a hard disk, a random-access memory (RAM), a
read only memory (ROM), a storage of distributed computing,
systems, an optical disk (such as a compact disc (CD), digital
versatile disc (DVD), or Blu-ray Disc (BD)™), a flash
memory device, a memory card, and the like.

While the present invention has been described with refer-
ence to exemplary embodiments, it 1s to be understood that
the 1nvention 1s not limited to the disclosed exemplary
embodiments. The scope of the following claims 1s to be
accorded the broadest mterpretation so as to encompass all
such modifications and equivalent structures and function.

This application claims the benefit of Japanese Patent
Application No. 2012-174254 filed Aug. 6, 2012, which 1s

hereby incorporated by reference herein in 1ts entirety.
What 1s claimed 1s:

1. An information processing apparatus comprising;

a memory; and

a processor 1n communication with the memory, the pro-
cessor configured to control:
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a first management unit configured to manage identifica-
tion information of a plurality of 1image forming appa-
ratuses as management targets and an order of process-
ing on the plurality of image forming apparatuses;

a request unit configured to request, according to the order
managed by the first management unit, device informa-
tion from an 1mage forming apparatus having identifi-
cation information corresponding to the order;

a removing unit configured to remove, 1n a case where a
power state of the 1image forming apparatus 1s a power
saving state when the request unit requests the device
information from the image forming apparatus, the 1den-
tification information of the image forming apparatus
from a management target by the first management unit
so as to prevent the request unit from requesting the
device information;

a sending unit configured to send, to the image forming
apparatus corresponding to the removed 1dentification
information, a notification for returming from the power
saving state to a normal state;

a second management unit configured to manage the
removed 1dentification information of the image form-
ing apparatus together with timing information for
specilying timing for returming the removed 1dentifica-
tion information as the management target by the first
management unit.

2. The information processing apparatus according to
claim 1, wherein, according to the order managed by the first
management unit, the request unit executes processing for
requesting device information from an image forming appa-
ratus having identification information corresponding to the
order 1n parallel processing.

3. The nformation processing apparatus according to
claim 2, wherein the request unit determines a number of
pieces ol the parallel processing based on a specification of
the information processing apparatus.

4. The nformation processing apparatus according to
claim 1, wherein the second management unit manages a time
preset as the timing information.

5. The information processing apparatus according to
claim 1, wherein the second management unit manages a time
according to a model of the image forming apparatus as the
timing imnformation.

6. The information processing apparatus according to
claim 1, wherein the processor 1s further configured to con-
trol:

a stand-by unit configured to stand by until the image
forming apparatus responds to a request made by the
request unit 1n a case where the power state of the 1image
forming apparatus 1s the power saving state, and a time
of returning from the power saving state to the normal
state 1s shorter than a predetermined time;

wherein, 1n a case where the power state of the image
forming apparatus 1s the power saving state and the time
of returning from the power saving state to the normal
state 1s longer than the predetermined time, the remov-
ing unit removes the identification information of the
image forming apparatus from the management target
by the first management unit, and the second manage-
ment umit manages the timing information.

7. The nformation processing apparatus according to
claim 1, wherein the processor 1s further configured to con-
trol:

a control unit configured to, in a case where the removed
identification information of the image forming appara-
tus corresponding to the timing information 1s returned
to the management target by the first management unit
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based on the timing information managed by the second
management unit, execute control for returning the 1den-
tification information to an end of the order managed by
the first management unait.

8. The mnformation processing apparatus according to
claim 1, wherein the processor 1s further configured to con-
trol:

a control unit configured to, 1n a case where the removed
identification information of the image forming appara-
tus corresponding to the timing information 1s returned
to the management target by the first management unit
based on the timing information managed by the second
management unit, execute control for returning the
removed 1dentification information to a beginning of the
order managed by the first management unit.

9. The mmformation processing apparatus according to
claim 1, wherein the processor 1s further configured to con-
trol:

a priority management umt configured to manage the iden-

tification information of the 1mage forming apparatus as
a processing target by the request unit 1n priority to a
management target of the first management unit; and

a control unit configured to control the 1dentification infor-
mation of the image forming apparatus corresponding to
the timing information to be a management target by the
priority management unit based on the timing informa-
tion managed by the second management unit.

10. A method for an 1mage forming apparatus, the method

comprising:

storing and managing, in a management region, identifica-
tion information of a plurality of image forming appa-
ratuses as management targets and an order of process-
ing on the plurality of image forming apparatuses while
associating the identification information with the order;

requesting device information, according to the order man-
aged 1in the management region, from an 1image forming
apparatus having 1dentification information correspond-
ing to the order;

removing, 1 a case where a power state of the image
forming apparatus 1s a power saving state when the
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device information from the image forming apparatus 1s
requested, the i1dentification information of the image
forming apparatus from the management region so as to
prevent the device information from being requested;
sending, to the 1image forming apparatus corresponding to
the removed 1dentification information, a notification for
returning {rom the power saving state to a normal state;
and
managing timing information for specitying timing for
returning the removed 1dentification information of the
image forming apparatus to the management region.
11. A non-transitory computer-readable storage medium
storing a computer program that causes a computer to execute
a method for an information processing apparatus, the
method comprising:
storing and managing, 1n a management region, identifica-
tion mformation of a plurality of image forming appa-
ratuses as management targets and an order of process-
ing on the plurality of 1image forming apparatuses while
associating the identification information with the order;
requesting device information, according to the order man-
aged 1n the management region, from an 1image forming
apparatus having identification information correspond-
ing to the order;
removing, 1n a case where a power state of the image
forming apparatus 1s a power saving state when the
device information from the image forming apparatus 1s
requested, the i1dentification information of the image
forming apparatus from the management region so as to
prevent the device information from being requested;
sending, to the 1image forming apparatus corresponding to
the removed 1dentification information, a notification for

returning from the power saving state to a normal state;
and

managing timing information for specitying timing for
returning the removed 1dentification information of the
image forming apparatus to the management region.
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